23 months for investigation of physical and mental retardation. He was the product of a full-term pregnancy, 7" / --4% complicated by pre-eclampsia and antenatal haemorrhage; delivery was normal. The maternal age at his birth was 22 years. At birth his weight was 2825 g (< 10th centile), length 50 5 cm (50th centile), and head circumference 33-5 cm (< 10th centile); it was noted that -he had bilateral clubbed feet.
At 23 months, his developmental milestones were reported to be retarded; he had not yet begun to speak and had only begun to pull himself up to standing position. His parents described him as a cold and unaffectionate child. On physical amination, head circumference was 45-2 cm, weight 10-2 kg, and length 82 cm, all of which were below the third centile. There was a periodic esophoria of the left eye; the fundi were normal. Neurological examination showed a mild degree of generalized hypotonicity associated with increased patellar tendon reflexes and extensor response on milestones. On examination at 45 months, she was a healthy, active girl. Head circumference was 48 cm ( < 10th centile), weight 17.6 kg (75th centile), and height 96-5 cm (10th centile). Bilateral subacromial dimples were present. The remainder of the physical examination revealed no abnormalities.
M.10 (Fig. 4) . This child was the product of a 40-week pregnancy complicated by pre-eclampsia and a urinary tract infection. Artificial rupture of membrane was carried out and delivery was by mid-forceps rotation. At birth, she weighed 3473 g (50th centile), length was 54-6 cm ( < 97th centile), and head circumference 37-5 cm (<97th centile). The child has been healthy and seems to be developing normally.
On examination at 8 months, she was lively and active with a head circumference of 41-5 cm ( <third centile), a length of 72 cm (97th centile), and a weight of 8-27 kg (50th centile). Her head had a flat occiput and was brachycephalic. She had a flattened nasal bridge, bilateral epicanthic folds, upward slanting palpebral fissures, prominent antihelices, slight mid-facial retraction, a carp-shaped mouth, and a high arched palate. The tip of the spleen was palpable 1 cm below the left costal margin. The remainder of the examination was normal.
HA.4 (Fig. 5) Chromosome analysis The propositus (III.6), his father (11.9), three of his aunts (II.13, 11.15, and 11.17), his grandfather (I.16), and two cousins (III.14 and III.17) were all shown to have a balanced insertional type chromosome rearrangement involving chromosomes 18 and 11, in which the chromosome segment (18) (q 1lq21) had been inserted into band p15 of chromosome l1,[46,XX or XY,ins(l 1 ;18)(p15;ql1q21)] (Fig. 6 ). Chromosome analysis of II.4, 11.5, 11.6, and I1.10, showed that they had inherited the der (18) (18)(ql1q21). Analysis of the chromosomes of II.7, III.3, and III.16, showed that they had each inherited the der(1 1) and had normal chromosomes 18 so that they each had a duplication of the (18) (qllq21) segment, [46, XX, +der(11) ,ins(11; 18)(p15;qllq21)pat] (Fig. 7) . Dermatoglyphics Dermatoglyphic data on those family members studied are given in Table I , together with some relevant population data. Parker et al (1972) has reported that the 18q-syndrome is characterized by complex digital patterns which can best be described as double or multiple loops (Wd). These, like whorls, have two triradii and are characterized by high ridge counts.
The mean number of whorls in the four patients who had inherited the der(18) chromosome only (II.4, II.5, II.6, and III.10) was 8-7± 1.5 (mean± SD) which is significantly increased over the mean for the population (t=8-2, 3 df; p<001). The mean number of whorls for five patients carrying the balanced ins(l1;18) was 4-6±3-0, which does not differ significantly from the normal (t= 1 -46, 4 df; 0-50<p<0 10), or from the der (18) (Hamerton, 1971) , are less common in human populations than reciprocal translocations which only require two breaks. In Drosophila, insertions have been induced but are relatively rare in comparison to reciprocal translocations (Lindsley and Grell, 1968 In the present family, a three break insertional type rearrangement has been shown to be segregating. This resulted from the deletion of an interstitial segment of chromosome 18(qllq21) and its insertion into a breakpoint at p15 of chromosome 11 (Fig. 8) . The most likely meiotic configuration for such an insertion are two unequal bivalents which would segregate at random and would result in equal numbers of gametes, carrying either the normal chromosomes 11 and 18, the der(ll) and der(18), or either of the two derivative chromosomes along with the complementary normal chromosome (Fig. 8) . In the unlikely event of crossing over within an interstitial inserted segment in a multivalent, all the gametes would be unbalanced; dicentric and acentric fragments would result, and might be one reason for the relatively high frequency of spontaneous abortions observed in some sibships.
At the present time, chromosome studies have not been possible on six subjects. Seventeen individuals have been studied. Eight of these had balanced heterozygous karyotypes; four had inherited the der(l8), three the der(l 1), and two had normal karyotypes.
The four subjects (II.4, II.5, II.6, and III.10), who had inherited the der (18) 'complex digital patterns'. One subject (III.3) who had inherited the der(l 1) and had therefore a triplication of the inserted region, had no whorls. These observations suggest that a high TRC and a high number of whorls are at least partially independent of each other, contrary to the view of Parker et al (1972) . Abnormal dermatoglyphics have been reported in other individuals with rearrangements involving chromosome 18 (Valdmanis et al, 1967; Hoehn, Sander, and Sander, 1971; Jacobsen et al, 1971; Rudd and LaMarche, 1971; Lurie and Lazjuk, 1972; Parker et al, 1972; Gouw et al, 1973) . In particular others have reported an increase in whorls or complex patterns in the 18q -syndrome (Valdmanis et al, 1967; Hoehn et al, 1971; Jacobsen et al, 1971) . High TRCs have also been recorded in a few subjects with a balanced rearrangement (Jacobsen et al, 1971) , although in that family increased TRC's were also found in members who had normal chromosomes. The significance of these observations is by no means clear. De Grouchy (1965) postulated that a distal part of 18q was involved in the determination of whorl count. It seems unlikely, however, that we are dealing with a specific chromosome region. Rather, the well-known effect of chromosome imbalance on dermatoglyphic patterns is the result of non-specific alterations in developmental processes which lead to these alterations in pattern. The most surprising observation is the increase in TRC (Feingold et al, 1969; Finley et al, 1969; Masterson and Law, 1969; Stewart et al, 1970; Rudd and LaMarche, 1971) . The finding of normal or raised IgA levels in three patients carrying the der(18) (11.4, II.5, 11.6) and one subject with a balanced karyotype (II.9) neither supports nor refutes this hypothesis, but simply suggests that 'the IgA centre' if present on chromosome 18, does not lie in the (18)(ql1q21) region.
The association of 18q -with a syndrome of severe mental retardation and a spectrum of clinical findings in II.4, II.5, and II.6 is clear, and patients with similar clinical findings have been reported previously (Wertelecki and Gerald, 1971; Lurie and Lazjuk, 1972) . In the present family the deletion resulted from the segregation of derivative chromo- (Donahue et al, 1968; Ying and Ives, 1968) , the a-haptoglobin gene locus to the long arm of chromosome 16 (Robson et al, 1969; Magenis, Hecht, and Lovrien, 1970) and the red cell acid phosphatase gene locus to the p23-->pter region of chromosome 2 (Ferguson-Smith et al, 1973) . The assignment of a considerable number of gene loci to specific human chromosomes using somatic cell hybrids, combined with a precise identification of chromosomes (Ruddle, 1973) , allows a greater use to be made of 'deletion mapping' to assign a gene locus to, or exclude it from, a specific chromosome region.
The previous assignment of the PepA locus to chromosome 18 (Creagan et al, 1973; McAlpine et al, 1974) 
